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PREFACE 


This  is  a  final  report  leased  on  a  series  of  tools  designed  to  identify 
and  evaluate  methodologies  tfiat  assess  inland  and  coastal  wetland  functions. 

The  study  w^s.  sponsored  by  the  U.  S.  Water  Resources  Council  and  conducted  by 
the  EnvironmentaI~Xaboratory  (EL),  U.  S.  Army  Engineer  Waterways  Experiment 
Station  (WES).  The  study  was  accomplished  by  identifying  methodologies  pres¬ 
ently  used  or  under  development  that  assess  wetlands  functional  values  and  by 
preparing  criteria  and  descriptive  characteristics  for  a  comprehensive  analysis 
of  selected  evaluation  methodologies.  In  addition  the  merits  and  limitations 
of  each  evaluation  methodology  were  identified,  instances  where  methodologies 
were  lacking  were  noted,  and  recommendations  for  the  improvement  of  consis¬ 
tency  of  wetlands  evaluation  methodologies  were  prepared. 

Members  of  a  WES  study  team  charged  to  conduct  the  study  included: 

Dr.  Robert  I.  Lonard,  Wetlands  Research  Associate,  who  was  the  principal 
author  of  this  report;  Mr.  Ellis  J.  Clairain,  Jr.,  Aquatic  Biologist; 

Dr.  Robert  Terry  Huffman,  Research  Botanist,  Environmental  Resources  Division 
(ERD) ,  Wetland  and  Terrestrial  Habitat  Group;  J.  W.  Hardy,  U.  S.  Fish  and 
Wildlife  Service;  Linda  D.  Brown,  Biological  Technician;  Paul  E.  Ballard,  Bio¬ 
logical  Technician;  and  Janet  W.  Watts,  Biological  Technician.  Editorial 
supervision  was  provided  by  Ms.  Dorothy  P.  Booth. 
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SUMMARY 

The  results  of  a  research  study  designed  to  identify  and  evaluate  meth¬ 
odologies  that  assess  inland  and  coastal  wetland  functions  are  discussed  in 
this  report.  Discussions  include  a  critical  review  of  the  current  literature, 
identification  of  research  needs,  recommendations  of  currently  available  wet¬ 
lands  evaluation  methodologies,  and  recommendations  to  improve  the  consistency 
of  wetlands  evaluation  methodologies. 

A 

The  study  included  the  following  tasks,  results,  and  recommendations: 

a.  Potential  wetlands  evaluation  procedures  were  identified  by  state 
wetland  management  agencies,  by  members  of  the  Wetland  Evaluation 
Work  Group  of  the  Water  Resources  Council,  and  by  members  of  the 
U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES),  U.  S.  Army 
Corps  of  Engineers  (WES)  study  team.  Twenty  documents  were  identi¬ 
fied  as  potentially  useful  for  the  objectives  of  this  study. 

b.  A  screening  criteria  form  and  a  series  of  descriptive  characteris¬ 
tics  were  developed  to  ensure  consistency  during  the  analysis  and 
multiple  review  process.  Descriptive  features  included  an  analysis 
of  wetland  functions,  geographic  features,  personnel  needs,  data  re¬ 
quirements,  and  products,  field  testing,  flexibility,  and  administra¬ 
tive  uses.  From  these  data  a  synoptic  profile  was  developed  for 
each  pertinent  evaluation  methodology  and  a  series  of  tables  were 
developed  to  allow  the  user  to  compare  wetlands  evaluation  methodol¬ 
ogies.  Recommendations  of  various  evaluation  instruments  were  made 
concerning  the  descriptive  characteristics  listed  above. 

c.  The  merits  and  limitations  of  each  evaluation  methodology  were 
noted  in  the  descriptive  characteristics  and  profiles. 

d.  The  results  of  the  study  indicate  that  there  are  limitations  in  the 
use  of  currently  available  wetlands  evaluation  instruments,  but  the 
current  state  of  the  art  is  best  developed  for  habitat  functions  of 
wetlands . 

e.  Habitat  functions  of  wetlands  can  be  adequately  assessed  by  either 
species-specific  (U.  S.  Army  Engineer  Division,  Lower  Mississippi 
Valley  (HES)  1980,  or  U.  S.  Fish  and  Wildlife  (HEP)  1980)  or  bio¬ 
physical  methodologies,  i.e.  Golet  (1973).  Selection  of  an  appropri¬ 
ate  methodology  should  be  based  on  the  objectives  and  resources 

of  the  evaluator. 

f.  The  state  of  the  art  in  the  evaluation  of  hydrology  functions  of 
wetlands  is  poorly  developed  because  research  efforts  have  not  pro¬ 
duced  an  adequate  data  base.  The  WES  study  team  recommended  that 
technical  gaps  should  be  identified  that  have  implications  to  manage¬ 
ment  needs.  High  priority  should  be  given  to  the  development  of  a 
research  program  that  addresses  technical  gaps  that  are  related  to 
management  needs . 

g.  The  state  of  the  art  in  the  assessment  of  agriculture,  silviculture, 
heritage,  and  recreation  functions  is  open  for  improvement,  but  the 
WES  study  team  did  not  propose  specific  recommendations. 
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h.  Many  wetlands  evaluation  instruments  have  been  developed  primarily 
for  regional  use  and  must  be  modified  or  adapted  for  other  regions 
or  other  wetland  types.  The  WES  study  team  encouraged  the  develop¬ 
ment  of  more  regional  methodologies  and  specific  wetland-type 
methodologies . 

i.  The  WES  study  team  recommended  that  personnel  skill  levels  should 
be  stated  for  new  methodology  development  or  for  the  improvement  of 
existing  methodologies . 

The  WES  study  team  advocated  the  use  of  red  flag  features  that 
emphasize  important  wetland  values;  however,  red  flag  features 
should  be  developed  that  emphasize  important  wetland  community 
types  or  for  wetlands  that  indicate  important  hydrology  values. 

k.  An  important  limitation  of  many  wetlands  evaluation  instruments  is 
the  lack  of  field  testing  or  the  lack  of  information  related  to 
field  testing  results.  However,  the  WES  study  team  did  not  recom¬ 
mend  an  extensive  field  effort  until  inconsistencies  of  individual 
methodologies  are  improved. 

l.  The  WES  study  team  also  recommended  that  state  and  Federal  agenc¬ 
ies  with  wetlands  management  responsibilities  should  identify  and 
state  their  needs  for  specific  wetlands  evaluation  instruments. 

This  information  should  be  conveyed  to  authors  or  potential  authors 
of  wetlands  evaluation  methodologies. 
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ANALYSIS  OF  METHODOLOGIES  USED  FOR  THE  ASSESSMENT 
OF  WETLANDS  VALUES 


PART  I :  INTRODUCTION 

The  U.  S.  Water  Resources  Council  has  formed  a  Floodplain  Management 
Task  Force  to  (a)  oversee  implementation  of  the  recommendations  set  forth  in 
a  report  entitled,  "A  United  National  Program  for  Floodplain  Management";  (b) 
carry  out  the  Council's  evaluation  responsibilities  under  Section  5  of  the 
Floodplain  Management  Executive  Order  (E.O.  11988);  and  (c)  respond  to  the 
Council's  work  program  to  improve  coordination  and  integration  of  wetlands  and 
floodplain  management.  With  regard  to  the  latter  objective,  one  of  the 
Council's  programs  is  to  conduct  an  analysis  and  comparison  of  wetlands  eval¬ 
uation  methodologies  in  use  or  under  development  by  Federal  or  state  agencies, 
the  academic  community,  or  private  consulting  firms.  Based  on  their  analysis, 
the  Task  Force  will  make  recommendations  for  improving  the  consistency  and  the 
utilization  of  existing  wetlands  evaluation  methodologies.  To  accomplish 
their  mission,  the  Task  Force  created  an  interagency  Wetlands  Evaluation  Work 
Group  to  implement  the  wetlands  evaluation  program  whereby  the  group  sponsored 
a  research  study  to  identify  and  evaluate  methodologies  to  assess  wetlands 
functions.  This  study  is  being  conducted  by  the  Environmental  Laboratory, 

U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES),  Vicksburg,  Miss. 

An  analysis  of  wetland  evaluation  instruments  is  appropriate  because 
state  and  Federal  agencies  have  a  variety  of  interests  and  management  respon¬ 
sibilities  with  wetlands.  From  this  analysis  a  resource  manager  evaluator  may 
select  a  currently  available  methodology  that  evaluates  specific  wetland 
functions  for  administrative  needs  that  include  project  planning  and  site  se¬ 
lection,  regulatory  actions,  impact  assessments,  management,  mitigation,  and 
acquisition  needs.  Each  methodology  is  also  analyzed  for  additional  admini¬ 
stration  and  technical  features. 

Purpose  and  Scope  of  the  Study 

The  goal  of  the  WES  study  has  been  to  identify  and  evaluate  methodolo¬ 
gies  that  assess  inland  and  coastal  wetlands  functions. 

This  study  has  been  accomplished  through  the  following  actions: 

a.  Identification  of  methodologies  presently  used  or  under  develop¬ 
ment  to  assess  wetlands  functional  values.* 

b.  Preparation  of  criteria  and  descriptive  characteristics  for  com¬ 
prehensive  analysis  of  selected  evaluation  methodologies. 


*  Several  wetlands  evaluation  methodologies  are  in  the  early  stages  of  develop 
ment  and  should  be  available  in  the  future.  These  include  methodologies  being 
developed  by  the  following:  The  State  of  Michigan;  Virginia  Institute  of 
Marine  Science  (tidal  flats);  Environmental  Protection  Agency,  Region  1;  and 
the  Center  for  Nat  ral  Areas. 
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c.  Examination  of  the  merits  and  limitations  of  each  evaluation 
methodology  and  selection  of  those  methodologies  that  warrant 
detailed  study. 

d.  Identification  of  instances  where  methodologies  are  lacking  or 
are  of  limited  value  for  assessment  of  wetlands  functional 
values . 

e.  Preparation  of  recommendations  for  the  improvement  of  consis¬ 
tency  of  wetlands  evaluation  methodologies. 

Methods 


This  study  was  organized  into  a  series  of  four  tasks  as  shown  in  Fig¬ 
ure  1.  Initially,  state  management  agency  personnel  with  wetlands  management 
responsibilities  were  solicited  to  obtain  a  list  of  wetlands  evaluation  meth¬ 
odologies  currently  in  use  or  under  development.  Twenty-five  states  were  con¬ 
tacted  and  17  state  agencies  responded  by  providing  evaluation  methodologies 
that  assess  inland  or  coastal  wetland  functions.  Other  potential  documents 
were  identified  by  the  Wetlands  Evaluation  Work  Group  of  the  Water  Resources 
Council  and  by  members  of  the  WES  study  team.  Forty-two  documents  were 
identified  as  potential  sources  of  methodologies  for  the  assessment  of  func¬ 
tional  values  of  wetlands  (Appendix  A).  Two  documents  (Schuldiner  et  al. 

1979a  and  Schuldiner  et  al.  1979b)  were  combined  into  one  review  and  detailed 
analysis . 

The  WES  study  team  was  charged  with  the  task  of  identifying  methodol¬ 
ogies  that  are  used  specifically  to  assess  functional  values  of  wetlands.  Meth 
odologies  that  were  developed  to  assess  nonwetland  sites,  but  could  include 
related  wetland  functions,  were  not  included  in  the  scope  of  the  study.  A 
document  had  to  address  one  or  more  functions  of  wetlands  that  included  habi¬ 
tat,  hydrology,  agriculture/silviculture,  recreation,  or  heritage  values  (Appen 
dix  B) .  In  addition,  a  nonmonetary  assessment  of  wetlands  values  or  wetland 
acreages  was  a  requirement. 

For  the  purposes  of  this  report,  the  WES  study  team  has  utilized  the 
definition  of  a  "wetland"  proposed  by  Cowardin  et  al.  (1979)  of  the  U.  S.  Fish 
and  Wildlife  Service.* 

Screening  criteria  consisting  of  three  evaluation  standards  were  devel¬ 
oped  to  ensure  uniformity  for  the  subsequent  review  and  evaluation  of  the 
documents  by  the  study  team  (Appendix  C).**  A  document  had  to  satisfy  all  the 
evaluation  standards  before  a  decision  rationale  was  developed  for  a  detailed 
analysis  of  descriptive  characteristics  and  before  subsequent  profile  develop¬ 
ment.  Finally,  in  Task  I,  a  series  of  descriptive  characteristics  were 


*  Wetlands  are  defined  as:  "lands  transitional  between  terrestrial  and 
aquatic  systems  where  the  water  table  is  usually  at  or  near  the  surface  or  the 
land  is  covered  by  shallow  water.  Wetlands  must  have  one  or  more  of  the  fol¬ 
lowing  three  attributes:  (1)  at  least  periodically  the  land  supports  predomi¬ 
nantly  hydrophytes;  (2)  the  substrate  is  predominantly  undrained  hydric  soil, 
and  (3)  the  substrate  is  nonsoil  and  is  saturated  with  water  or  covered  by 
shallow  water  at  some  time  during  the  growing  season  of  each  year." 

**  Appendices  C,  D,  and  E  are  available  from  the  National  Technical  Infor¬ 
mation  Service,  5285  Port  Royal  Road,  Springfield,  Va.  22151. 


9 


i 


10 


FIGURE  1.  APPROACH  AND  SCHEDULE  FOR  ANALYSIS  OF  WETLAND  EVALUATION  PROCEDURES 


prepared  to  categorize  and  display  each  evaluation  procedure  selected  for  de¬ 
tailed  analysis  (Appendix  C). 

During  Task  II  of  the  project  each  document  was  examined  by  at  least  two 
members  of  the  WES  study  team  according  to  the  screening  criteria  and  evalu¬ 
ation  standards.  A  comprehensive  analysis  was  performed  for  each  selected 
methodology  according  to  the  previously  determined  descriptive  characteristics 
for  the  documents  satisfying  all  screening  criteria.  These  analyses  are  shown 
in  Appendix  C.  No  further  analysis  was  performed  on  documents  that  did  not 
satisfy  all  of  the  evaluation  standards  of  the  screening  criteria  (Appendix  D). 

Tables  1-8  provide  a  summary  of  20  documents  which  met  the  screening 
criteria.  Table  9  is  a  summary  of  those  that  failed  to  meet  the  critei  a. 

Each  document  was  examined  by  at  least  two  members  of  the  WES  study  team  ac¬ 
cording  to  the  screening  criteria  and  evaluation  standards.  A  single  profile 
was  prepared  for  each  methodology  from  the  information  described  above.  Each 
profile  is  a  summary  of  the  salient  features  of  the  methodology  or  document 
examined  (Appendix  E).  A  glossary  was  developed  prior  to  the  evaluation  to 
ensure  consistency  by  members  of  the  study  team  and  to  enhance  user  under¬ 
standing  (Appendix  B) . 

In  Task  III  the  WES  stuc,  team  identified  procedural  gaps  in  existing 
methodologies  and  future  research  needs,  and  made  recommendations  to  improve 
the  consistency  of  wetland  evaluation  methodologies.  Upon  completion  of  this 
task,  the  technical  report  and  appendices  were  submitted  for  peer  review  to 
the  individuals  listed  in  the  preface  section  of  this  report.  In  addition, 
the  technical  report,  multiple  reviewer  analysis,  and  methodology  profile  were 
submitted  to  each  author  or  agency  representative  for  review.  Peer  and  author 
review  comments  have  been  incorporated,  quoted,  or  footnoted  in  appropriate 
places  in  this  report  or  in  the  appendices.  Author  agency  responses  are  also 
noted  in  the  preface  section  of  this  report. 
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PART  II:  RESULTS,  RESEARCH  NEEDS,  AND  RECOMMENDATIONS  OF  CURRENTLY 
AVAILABLE  WETLANDS  EVALUATION  METHODOLOGIES 

Wetlands  Functions  and  Administrative  Features 


Table  1  and  the  profiles  (Appendix  D)  present  summaries  of  20  documents 
that  contained  relevant  evaluation  methodologies  of  wetlands  functional  values. 
All  of  the  methodologies  addressed  one  or  more  wetlands  functions  that  in¬ 
cluded  habitat,  hydrology,  recreation,  agriculture/silviculture,  and  heritage 
features  (Appendix  B,  Glossary). 

Habitat  functions 


The  WES  study  team  found  that  habitat  is  one  of  the  more  studied 
functional  values  of  wetlands  and  is  most  often  included  in  wetlands  evalu¬ 
ation  methodologies.  Specific  parameters  to  be  measured  for  an  evaluation  of 
habitat  functions  are  listed  for  12  evaluation  methodologies  (Table  1,  Brown 
et  al.  1974;  Fried  1974;  Golet  1973;  Larson  (ed.)  1976;  Reppert  et  al.  1979; 
Schuldiner  et  al.  1979;  State  of  Maryland,  Undated;  U.  S.  Army  Engineer  Divi¬ 
sion,  Lower  Mississippi  Valley  1980  (HES);  U.  S.  Department  of  Agriculture 
1978;  U.  S.  Fish  and  Wildlife  Service  1980  (HEP);  Virginia  Institute  of 
Marine  Science,  Undated;  and  Winchester  and  Harris  1979).  An  interdisciplinary 
team  is  required  to  define  and  measure  habitat  parameters  in  at  least  four 
other  methodologies  (Table  1,  Dee  et  al.  1973;  Galloway  1978;  Solomou  et 
al.  1977;  and  U.  S.  Army  Engineer  Division,  New  England  1972).  The  use  of  an 
interdisciplinary  team  is  encouraged  in  at  least  one  other  methodology  (Ta¬ 
ble  1,  U.  S.  Fish  and  Wildlife  Service  1980  (HEP)). 

The  state  of  the  art  of  the  evaluation  of  wildlife  habitat  of  wetlands 
is  well  developed.  However,  there  is  room  for  improvement  because  methodolog¬ 
ies  which  relate  habitat  quality  to  wildlife  populations  are  based  on  various 
assumptions.  These  assumptions  often  reflect  gaps  in  present  knowledge  of 
habitat  requirements  for  wildlife.  The  gaps  identified  pertaining  to  habitat 
evaluation  methodologies  are  intended  as  an  overview  of  the  deficiencies  in 
wetlands  habitat  evaluation  methodologies  in  general  and  do  not  necessarily 
apply  equally  to  each  evaluation  methodology  identified  and  discussed. 

Most  authors  have  not  identified  key  assumptions  that  form  the  basis  of 
the  development  of  a  habitat  evaluation  methodology.  For  example,  some  spe¬ 
cific  assumptions  are  (but  not  necessarily  stated  in  various  methodologies) 
that  selected  groups  of  diverse  species  can  be  used  as  indicators  of  overall 
habitat  quality,  that  vegetative  structure  defines  habitat  requirements,  that 
some  habitat  requirements  are  more  important  than  others,  that  there  is  a 
positive  relationship  between  habitat  diversity  and  wildlife  species  diversity, 
and  that  there  is  a  positive  relationship  between  vegetative  interpretation 
and  wildlife  species  diversity  (New  England  Research,  Inc.  1980). 

Several  wetlands  evaluation  methodologies  that  assess  habitat  functions 
are  potentially  useful  for  various  administrative  needs.  An  important  feature 
is  that  no  single  method  is  clearly  more  valuable  than  others.  Each  methodol¬ 
ogy  must  be  examined  with  respect  to  the  objectives,  to  the  parameters  to  be 
measured,  to  time  and  cost  constraints,  and  to  other  restraints  placed  upon 
the  user.  A  careful  examination  of  Tables  1-8  should  assist  a  user  in  a  deter¬ 
mination  of  which  procedure  best  meets  his  needs  and  resources. 
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Hydrology  functions 


All  primary  wetlands  functions  are  linked  to  the  presence,  movement, 
quantity,  and  quality  of  water  in  a  wetland  (Carter  1979).  However,  some  as¬ 
pects  of  secondary  and  tertiary  production  may  not  be  totally  linked  to  the 
hydrology  of  wetlands.  (Personal  Communication,  6  February  1981,  Dr.  Robert 
Reimold,  Director,  Coastal  Resources  Division,  Brunswick,  Georgia.)  The 
hydrologic  properties  of  wetlands  are  not  understood  well  and  are  difficult  to 
analyze  because  of  the  complexity  of  interrelated  chemical,  physical,  and  bio¬ 
logical  variables  involved.  Quantitative  analyses  of  hydrologic  functions 
that  include  water  quality,  groundwater  recharge,  and  storm-  and  floodwater 
storage  values  require  sophisticated  techniques,  instrumentation,  and  time 
requirements  beyond  the  scope  of  most  routine  water  resource  planning  or  per¬ 
mit  studies  (Reppert  et  al.  1979). 

The  limited  number  of  interpretative  methodologies  that  can  be  used  to 
evaluate  hydrology  functions  in  wetlands  is  due  to  a  lack  of  knowledge  of  wet¬ 
land  hydrology,  rather  than  the  lack  of  emphasis  on  the  part  of  authors  of  wet¬ 
lands  evaluation  methodologies.  Research  has  not  resulted  in  a  large,  com¬ 
parable  data  base.  The  data  base  concerning  the  hydrology  of  wetlands  should 
be  expanded  (Larson  and  Loucks  (ed.)  1978;  Carter  1979;  Stearns,  Conrad,  and 
Schmidt  -  Consulting  Engineers  1979;  and  Reppert  et  al.  1979).  Data  are  often 
contradictory  or  incomparable,  are  qualitative,  and  have  been  submitted  to 
subjective  interpretations  (Stearns,  Conrad,  and  Schmidt  -  Consulting  Engineers 
1979).  Larson  and  Loucks  (ed.)  (1978)  stated  that  the  objectives  of  hydrology- 
related  investigations  are  to  (a)  measure,  (b)  understand,  (c)  predict,  and 
(d)  manage  the  hydrology  of  a  wetland  area.  If  these  objectives  are  not  met, 
the  formulation  of  a  fully  satisfactory  evaluation  instrument  is  not  possible. 
In  general,  a  broad-based  comprehensive  research  program  based  on  hydrologic 
principles  and  theories  and  directed  toward  the  objectives  of  understanding, 
prediction,  and  management  will  be  required  before  the  hydrologic  function  is 
understood . 

Carter  et  al.  (1979)  have  recognized  five  specific  research  needs  for 
identifying  and  quantifying  hydrologic  functions  of  wetlands.  They  include: 

(a)  the  need  for  improving  and  simplifying  existing  techniques  for  hydrologic 
measurements;  (b)  the  need  for  the  determination  of  hydrologic  inputs  and  out¬ 
puts  of  representative  wetland  types;  (c)  the  need  to  improve  the  understand¬ 
ing  of  and  to  quantify  soil-water-vegetation  relationships  of  wetlands;  (d)  the 
need  for  long-term  hydrologic  studies  of  wetlands;  and  (e)  the  need  to  develop 
models  based  on  hydrologic  data.  They  indicated  that  sound  criteria  must  be 
established  for  use  in  management  decisions.  Inferences  must  be  made  because 
the  hydrology  of  all  wetlands  cannot  be  studied. 

A  goal  of  hydrology-related  research  in  wetlands  should  be  to  establish 
a  wetland  evaluation  system  that  will  be  useful  in  the  assessment  of  hydro¬ 
geologic  values.  O'Brien  and  Motts  (1980)  have  listed  29  hydrogeologically 
significant  wetland  factors  and  have  suggested  that  combinations  of  these 
parameters  should  be  identified  and  field  tested  to  allow  for  the  formulation 
of  a  hydrogeologic  classification  for  wetlands.  They  suggested  that  it  may  be 
desirable  to  have  several  classification  systems  depending  on  the  values  that 
are  sought  for  a  wetland  evaluation. 

Specific  parameters  to  be  measured  for  an  evaluation  of  hydrology  func¬ 
tions  are  listed  for  seven  evaluation  methodologies  (Table  1,  Kibby  1978; 
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Larson  (ed.)  1976;  Reppert  et  al .  1979;  Schuldiner  et  al.  1979;  Stearns, 

Conrad,  and  Schmidt  -  Consulting  Engineers  1979;  U.  S.  Army  Engineer  Division, 
New  England  1972;  Winchester  and  Harris  1979).  An  interdisciplinary  team  is 
required  to  define  and  assess  hydrology  parameters  in  three  additional  method¬ 
ologies  (Table  1,  Dee  et  al.  1973;  Galloway  1978;  and  Solomon  et  al.  1977). 

Of  the  presently  available  wetlands  evaluation  methodologies  that  measure  hy¬ 
drologic  functions,  the  WES  study  team  recommends  the  methodology  developed  by 
Reppert  et  al.  (1979)  for  a  general  wetlands  evaluation  of  hydrologic  functions 
and  a  methodology  formulated  by  Schuldiner  et  al.  (1979)  for  the  assessment  of 
impacts  on  the  hydrology  of  wetlands. 

The  methodology  developed  by  Reppert  et  al.  (1979)  utilizes  many  of  the 
same  hydrology-related  parameters  and  criteria  discussed  in  a  literature  re¬ 
view  and  analysis  performed  by  Stearns,  Conrad,  and  Schmidt  -  Consulting 
Engineers  (1979).  The  Reppert  team  assigned  qualitative  values  (i.e.  high, 
moderate,  or  low  values)  for  individual  hydrology-related  variables  that  in¬ 
cluded  the  parameters  of  water  quality  improvement,  groundwater  recharge, 
storm-  and  floodwater  storage,  and  shoreline  protection  values. 

The  methodology  formulated  by  Schuldiner  et  al.  (1979)  is  useful  in  the 
evaluation  of  hydrology- related  impacts  because  analytical  methods  that  in¬ 
clude  baseline  data  needs,  sampling  and  measuring  techniques,  data  sources, 
and  required  expertise  are  stated  for  each  parameter.  The  most  common  impacts 
to  physical,  chemical,  and  biological  parameters  are  visually  displayed  in  a 
series  of  flowcharts  and  matrices. 

Agriculture/silviculture  functions 

Agriculture/silviculture  functions  of  wetlands  include  harvest  values  of 
food  or  fuels  and  differ  from  hydrology  and  habitat  functions  in  that  the 
former  provide  direct  human  benefits  from  wetland  resources.  Many  of  the 
issues  surrounding  agriculture/silviculture  functions  are  related  to  defining 
value  or  finding  means  to  assess  it  (Niering  and  Falmisano  1979).  The  concept 
of  harvest  value  of  this  function  is  straightforward;  however,  it  is  not 
easily  applied  to  open  systems  such  as  wetlands.  No  methodology  analyzed  in 
this  study  documents  the  value  of  a  wetland  to  the  harvest  of  all  wetland- 
dependent  resources,  but  good  data  exist  in  other  documents  for  standing  crops 
of  trees  and  agricultural  crops  (Niering  and  Palmisano  1979).  Additional 
synoptic  information  is  available  on  the  production  of  peat  and  other  energy 
sources,  fur,  fish,  and  fowl,  and  have  been  quantified.  However,  additional 
research  is  needed  to  determine  the  quantity  of  harvestable  materials  wetlands 
produce,  factors  that  limit  production,  and  the  economics  of  harvest. 

Nonwetlands  evaluation  methodologies  may  exist  that  provide  techniques 
for  the  evaluation  of  wetland  agriculture/silviculture  functions.  An  analysis 
of  such  nonwetland  methodologies,  however,  was  not  included  in  this  study. 

Only  one  wetlands  evaluation  methodology  can  effectively  be  utilized  to 
evaluate  silviculture  functions  of  wetlands  (Table  1,  U.  S.  Department  of 
Agriculture  1978).  However,  the  methodology  was  developed  for  forest  manage¬ 
ment  practices  in  the  coastal  zone  of  Massachusetts  and  must  be  modified  and 
adapted  for  use  in  other  forested  wetlands  regions.  None  of  the  currently 
available  wetlands  evaluation  methodologies  can  be  used  to  assess  agriculture 
functions . 
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Recreation  and  heritage  functions 


Few  wetlands  evaluation  methodologies  address  recreation  and  heritage 
values  of  wetlands  in  detail.  These  functions  differ  from  previously  discus¬ 
sed  wetlands  values  because  they  concern  direct,  usually  nonconsumptive,  human 
use  and  enjoyment  of  wetlands  resources.  Recreation  and  heritage  functions 
include  a  wide  variety  of  wetlands  values  that  include  canoeing,  sport  fishing, 
photography,  bird  watching,  camping,  etc.,  as  well  as  historical,  aesthetic, 
and  cultural  values. 

Specific  parameters  are  identified  for  an  evaluation  of  recreation  func¬ 
tions  in  only  four  methodologies  (Table  1,  Smardon  1972;  U.  S.  Army  Engineer 
Division,  New  England,  1972;  U.  S.  Department  of  Agriculture  1978;  and  U.  S. 
Fish  and  Wildlife  Service  (HEP),  1980).  An  interdisciplinary  team  is  required 
to  define  and  evaluate  recreation  functions  in  two  other  methodologies  (Ta¬ 
ble  1,  Reppert  et  al.  1979  and  Solomon  et  al.  1977).  Specific  parameters  for 
the  evaluation  of  heritage  functions  were  also  identified  in  only  four  meth¬ 
odologies  (Table  1,  Gupta  and  Foster  1973;  Larson  (ed.)  1976;  Smardon  1972; 
and  U.  S.  Department  of  Agriculture  1978).  An  interdisciplinary  team  must 
determine  heritage  parameters  in  an  additional  five  methodologies  (Table  1, 

Dee  et  al.  1973;  Galloway  1978;  Reppert  et  al.  1979;  Solomon  et  al.  1977;  and 
U.  S.  Army  Engineer  Division,  New  England  1972). 

Nonwetlands  evaluation  procedures  that  may  provide  more  quantitative 
instruments  to  adequately  assess  recreation  and  heritage  functions  were  not 
considered  in  this  study;  however,  such  methodologies  may  exist. 

Niering  and  Palmisano  (1979)  have  suggested  that  recreation  and  heritage 
functions  can  be  measured  by  recreation  specialists,  landscape  architects, 
social  scientists,  and  other  specialists.  Basic  data  essential  to  the  con¬ 
struction  of  evaluation  procedures  for  these  functions  should  be  collected, 
integrated,  and  correlated  by  professionals  in  the  disciplines  listed  above. 
Methodologies  for  assessing,  rating,  or  scaling  recreation  and  heritage  func¬ 
tions  then  could  be  written.  After  field  testing  the  evaluation  methodolo¬ 
gies,  personnel  who  will  be  involved  in  the  assessment  of  recreation  and 
heritage  functions  should  be  trained  in  the  fundamentals  of  the  disciplines 
involved  and  in  the  practical  use  of  the  evaluation  methodology. 

Of  the  currently  available  wetlands  evaluation  methodologies  that  mea¬ 
sure  recreation  functions,  the  WES  study  team  recommends  the  evaluation  instru¬ 
ment  formulated  by  the  U.  S.  Department  of  Agriculture  (1978)  for  coastal 
areas  of  Massachusetts.  It  must  be  emphasized,  however,  that  relatively  few 
methodologies  addressed  this  wetlands  function  and  the  methodology  must  be  mod¬ 
ified  for  widespread  use. 

Heritage  functions  are  most  adequately  assessed  by  the  evaluation  instru¬ 
ment  formulated  by  Smardon  (1972)  and  subsequently  included  in  a  methodology 
compiled  by  Larson  (ed.)  (1976)  for  an  assessment  of  freshwater  wetlands  in 
Massachusetts.  Smardon' s  methodology  could  serve  as  a  framework  for  the  de¬ 
velopment  of  a  larger  evaluation  instrument  that  includes  other  sociocultural 
functions  of  wetlands. 
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Geographic  features 


Regional  methodologies  have  been  developed  primarily  for  inland  glaciated 
areas  in  the  Northeast,  for  coastal  wetlands  in  the  Southeast,  for  freshwater 
wetlands  in  the  Lower  Mississippi  River  drainage  system,  and  for  state  use  in 
Arkansas.  Wetlands  evaluation  methodologies  are  currently  unavailable  for 
specific  region®  that  include  the  West  Coast,  Alaska,  Hawaii,  Puerto  Rico,  or 
the  Southwest.  Wetlands  types  lacking  evaluation  methodologies  include 
prairie  potholes,  playa  lakes,  vernal  pools,  and  others. 

Eight  methodologies  (Table  2,  Fried  1974;  Galloway  1978;  Reppert  et  al. 
1979;  Schuldiner  et  al.  1979;  Stearns,  Conrad,  and  Schmidt  -  Consulting  Engi¬ 
neers  1979;  Solomon  et  al.  1977;  U.  S.  Department  of  Agriculture  1978;  and 
U.  S.  Fish  and  Wildlife  (HEP)  1980)  were  identified  that  can  be  used,  or 
adapted  for  use,  in  both  inland  and  coastal  wetlands.  In  general,  these 
methodologies  can  be  used  for  a  wide  variety  of  wetland  types,  although  some 
are  specific  to  either  inland  or  coastal  wetlands  and  would  require  major 
revisions  to  adapt  them  to  a  contrasting  geographic  site.  Eight  methodologies 
are  relatively  limited  to  regional  or  state  use  (Table  2,  Brown  et  al.  1974; 
Fried  1974;  State  of  Maryland,  Undated;  U.  S.  Army  Engineer  Division,  New 
England  1972;  U.  S.  Army  Engineer  Division,  Lower  Mississippi  Valley  (HES) 

1980;  U.  S.  Department  of  Agriculture  1978;  and  Winchester  and  Harris  1979). 

The  remaining  methodologies  have  fairly  widespread  applications  ranging  from 
possible  use  in  several  regions  to  nationwide  applicability. 

Personnel  needs  -  administrative  conditions. 


The  methodologies  either  require  the  expertise  of  an  individual  resource 
manager  who  has  sufficient  technical  skills  to  perform  a  wetland  evaluation  or 
the  collective  expertise  of  an  interdisciplinary  team.  The  methodologies  are 
nearly  equally  represented  in  categories  that  require  an  interdisciplinary 
team  or  a  resource  manager  for  decisionmaking.  Where  decisions  are  rendered 
by  a  resource  manager,  the  decisionmaking  process  could  be  aided  by  the  addi¬ 
tion  of  specialists.  An  interdisciplinary  team  approach  usually  has  extensive 
personnel  requirements  and  is  associated  with  long-term  planning  projects.  In 
one  methodology  (Table  3,  Galloway  1978),  a  team  of  laymen  that  represent 
local  interests  is  included  in  addition  to  the  resource  manager  and  the  inter¬ 
disciplinary  team.  Implications  relative  to  user  needs  for  personnel  require¬ 
ments  are  summarized  in  Table  3. 

Data  requirements 

A  great  deal  of  variation  exists  from  methodology  to  methodology  on 
basic  data  requirements  (Table  4).  Large-scale  projects  require  extensive 
amounts  of  data  and  are  usually  »• sociated  with  an  interdisciplinary  team  ap¬ 
proach.  Small-scale  projects,  which  are  usually  associated  with  regulatory 
actions,  require  smaller  amounts  of  data  and  less  sophisticated  approaches. 
Nearly  all  methodologies  require  basic  data  that  include  various  types  of  maps, 
aerial  photographs,  and  information  gained  from  field  reconnaissance. 

Most  habitat-oriented  methodologies  require  basic  vegetation  data.  Meth¬ 
odologies  that  require  habitat  and  hydrology  information  generally  may  have 
seasonal  limitations  on  data  collection.  Most  hydrology- related  functions 
must  be  monitored  at  least  seasonally  for  one  year. 
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All  methodologies  include  value  judgements  by  either  the  resource  manager 
or  collective  value  judgements  by  an  interdisciplinary  team.  For  the  purposes 
of  this  report,  value  judgements  are  viewed  as  being  derived  from  field  experi¬ 
ences  and  insights  into  the  functions  and  values  of  wetland  ecosystems.  Value 
judgements  are  inherently  a  part  of  wetland  evaluation  methodologies.  In  most 
methodologies,  quantitative  data  are  used  to  make  or  corroborate  value  judge¬ 
ments.  With  the  presently  available  methodologies,  quantitative  data  are  col¬ 
lected  only  for  habitat  functions  and  to  a  limited  extent  for  hydrology  func¬ 
tions.  Implications  relative  to  user  needs  for  data  requirements  of  wetlands 
evaluation  methodologies  are  summarized  in  Table  4. 

Flexibility  -  responsiveness 

Three  methodologies  have  the  flexibility  or  responsiveness  to  generate 
quick  answers  with  limited  amounts  of  data  and  detailed  or  refined  answers 
with  more  data  (Table  6,  Larson  (ed.)  1976;  Reppert  et  al.  1979;  and  U.  S. 

Fish  and  Wildlife  Service  (HEP)  1980).  Detailed  answers  are  often  associated 
with  long-term  or  extensive  projects  and  interdisciplinary  team  approaches. 

Quick  answers  for  a  wetlands  evaluation  usually  are  associated  with  regulatory 
actions  and  resource  manager  features.  Six  methodologies  have  some  degree  of 
flexibility  to  differentiate  and  assess  major  and  minor  impacts  of  activities 
in  wetlands  (Table  6,  Dee  et  al.  1973;  Galloway  1978;  Schuldiner  et  al.  1979; 
Solomon  et  al.  1977;  U.  S.  Army  Engineer  Division,  Lower  Mississppi  Valley 
(HES)  1980;  and  11.  S.  Fish  and  Wildlife  Service  (HEP)  1980). 

Red  flag  features 

The  authors  of  some  wetlands  evaluation  methodologies  have  identified 
criteria  that  identify  wetlands  that  should  be  preserved  on  the  basis  of  their 
outstanding  values.  These  criteria  are  generally  referred  to  as  "red  flag" 
features.  For  example,  red  flag  features  of  wetlands  may  include  habitats 
for  rare  and  endangered  species  or  wetlands  that  are  unique  examples  of 
geological  phenomena,  biological  resources,  or  are  of  archeological  significance 
(Larson  (ed.)  1976). 

Seven  methodologies  (Table  5,  Dee  et  al.  1973;  Galloway  1978;  Larson  (ed.) 
1976;  Reppert  et  al.  1979;  Schuldiner  et  al.  1979;  Smardon  1972;  U.  S.  Army 
Engineer  Division,  New  England  1972;  and  U.  S.  Fish  and  Wildlife  Service 
(HEP)  1980)  have  some  type  of  red  flag  features  that  identify  key,  sensitive 
wetlands  functions.  Red  flag  features  of  wetlands,  therefore,  may  be  important 
elements  in  a  wetlands  evaluation  procedure  because  they  can  be  used  for  pro¬ 
mulgating  the  value  of  a  particular  wetland  to  the  general  public. 

Galloway  (1978)  identified  nine  critical  indicators  of  wetland  quality 
but  did  not  emphasize  them  as  red  flag  features.  In  his  methodology,  six  of 
the  nine  indicators  would  be  selected  and  evaluated  by  an  interdisciplinary 
team.  Dee  et  al.  (1973)  suggested  that  an  interdisciplinary  team  identify 
major  and  minor  red  flags  in  water  resources  development  projects,  but  no 
direction  was  given  to  specifically  identify  sensitive  functions. 

The  concept  and  use  of  red  flag  features  are  used  extensively  by  Larson 
(ed.)  (1976)  and  his  coworkers  (i.e.,  Gupta  and  Foster  1973;  Smardon  1972). 
Schuldiner  et  al.  (1979)  have  also  used  Larson's  basic  list  of  red  flag  fea¬ 
tures.  In  Larson's  methodology,  if  a  wetland  has  at  least  one  red  flag  fea¬ 
ture  of  eleven  proposed  red  flags,  the  wetland  should  be  strongly  considered 
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for  preservation.  The  argument  against  the  use  of  the  lengthy  list  of  red 
flag  features  is  that  nearly  all  wetlands  could  be  perceived  as  having  at 
least  one  of  the  red  flag  features.  The  use  of  the  red  flag  features  is  ex¬ 
tremely  subjective.  According  to  Larson,  further  evaluation  of  a  wetland 
should  cease  if  at  least  one  red  flag  feature  is  identified  and  the  wetland 
could  be  placed  in  the  "preservation  category.”  The  WES  study  team  therefore 
recommends  a  more  thorough  wetland  evaluation  if  an  investigator  adopts  one 
of  the  methodologies  that  identifies  red  flag  features. 

End  products  -  evaluation  summary 

Fourteen  methodologies  (Table  6,  Brown  et  al.  1974;  Dee  et  al.  1973; 

Fried  1974;  Golet  1973;  Gupta  and  Foster  1973;  Larson  (ed.)  1976;  Reppert  et  al. 
1979;  Smardon  1972;  State  of  Maryland,  Undated;  U.  S.  Army  Engineer  Division, 
Lower  Mississippi  Valley  (HES)  1980;  U.  S.  Department  of  Agriculture,  1978; 

U.  S.  Fish  and  Wildlife  Service  (HEP)  1980;  Virginia  Institute  of  Marine 
Science,  Undated;  and  Winchester  and  Harris  1979)  presented  guidelines  for 
converting  qualitative  or  semiquantitative  data  into  numerical  values  for  a 
display  of  end  products  or  as  a  manner  of  illustrating  an  evaluation  summary 
of  a  wetland. 

When  an  individual  wetland  is  evaluated,  a  narrative  report  expressing 
high,  moderate,  or  low  value  is  the  usual  format  (Table  6,  Kibby  1978; 

Reppert  et  al.  1979;  Stearns,  Conrad,  and  Schmidt  -  Consulting  Engineers  1979; 
and  U.  S.  Army  Engineer  Division,  New  England  1972).  One  methodology  (Ta¬ 
ble  6,  Galloway  1978)  relied  extensively  on  computer-based  facilities  and 
presented  an  evaluation  summary  in  the  form  of  a  graphic  display.  Another 
methodology  could  use  a  software  computer  program  and  provide  results  in  a 
graphic  display  or  could  utilize  the  manual  procedures  (Table  6,  U.  S.  Fish 
and  Wildlife  Service  (HEP)  1980).  Two  methodologies  with  important  appli¬ 
cations  for  impact  assessment  had  end  products  in  the  form  of  a  flowchart 
and  matrix  or  a  coefficient  matrix  (Table  6,  Schuldiner  et  al.  1979  and 
Solomon  et  al.  1977). 

The  use  of  wetlands  evaluation  numerical  rating  scales  may  be  met  with 
ambivalent  feelings  by  some  resource  managers  because  wetlands  with  low  numeri¬ 
cal  values  may  be  difficult  to  defend  in  litigation  or  to  defend  from  the 
"developer's  bulldozer."  However,  numerical  ratings  may  be  an  important 
method  of  communicating  complex  wetland  data  into  a  comprehensible  form  for 
decisionmakers  in  diverse  fields  of  expertise. 

Most  authors  of  wetlands  evaluation  methodologies  are  very  careful  not 
to  state  numerical  ranges  that  indicate  relative  quality  of  a  wetland.  The 
methodology  developed  by  the  U.  S.  Department  of  Agriculture  (1978)  for 
coastal  wetlands  in  Massachusetts  is  an  exception  because  low,  moderate,  and 
high  values  are  associated  with  numerical  ranges.  Also,  most  authors  are  care¬ 
ful  not  to  rate  or  rank  different  wetlands  types  in  a  hierarchical  scheme. 

For  an  example,  a  bog  would  not  ordinarily  be  rated  with  a  marsh.  Brown  et  al. 
(1974),  however,  have  ranked  diverse  wetlands  types  in  Arkansas  by  utilizing 
the  same  numerical  scheme. 

Field  testing 

A  need  exists  for  field  testing  of  various  wetlands  evaluation  methodolo¬ 
gies  (Table  5).  Decisionmakers  in  both  state  and  Federal  agencies  should  be 
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actively  involved  in  field  testing  methodologies  in  both  freshwater  and  salt¬ 
water  situations.  A  significant  objective  of  field  testing  and  subsequent 
improvement  of  evaluated  methodologies  is  to  generate  better  resource  manage¬ 
ment  decisions. 

The  HEP  method  developed  by  the  U.  S.  Fish  and  Wildlife  Service  (1980) 
is  one  of  the  methodologies  that  evaluates  habitat  functions  and  encourages 
an  interdisciplinary  team  approach.  HEP  is  currently  being  used  by  field 
stations  of  the  U.  S.  Fish  and  Wildlife  Service  as  well  as  by  various  other 
governmental  agencies  and  has  been  the  most  widely  field  tested  evaluation 
instrument.  The  HES  mctb  1,  developed  by  the  U.  S.  Army  Corps  of  Engineers, 
Lower  Mississippi  V<?’ ley  Division  (1980),  has  been  used  extensively  within  the 
agency  on  a  regional  basis  in  the  Lower  Mississippi  Valley.  In  1980,  the  meth¬ 
odology  was  field  wasted  in  Mississippi,  Kansas,  and  New  Hampshire  by  New 
England  Research,  me.  noth  methodologies  should  be  subjected  to  additional 
field  testing  and  •;  ^mnared  by  various  agencies  because  both  are  highly 
quantitative  «ppr-m  b  “s  and  require  extensive  amounts  of  data  for 
implementation . 

For  habitat  evaluation  methodologies  that  have  applications  to  agency 
needs  other  than  project  planning  and  site  selection,  the  WES  study  team  rec¬ 
ommends  a  field  comparison  of  several  basically  qualitative  approaches  that 
require  the  services  of  resource  managers,  namely  Golet  (1973),  U.  S.  Depart¬ 
ment  of  Agriculture  (1978),  and  possibly  others  if  time  and  resources  are 
available.  However,  all  of  these  approaches  currently  have  regional 
applications . 

It  is  recommended  that  several  "general  purpose"  methodologies  that  eval¬ 
uate  a  variety  of  wetland  functions  be  field  tested  and  compared  in  various 
regions  of  the  United  States.  These  include  methodologies  developed  by  Gallo¬ 
way  (1978);  Larson  (ed.)  (1976);  and  Reppert  et  al.  (1979).  Of  these,  the 
methodology  developed  by  Larson  is  not  applicable  to  coastal  wetlands. 

Methodologies  that  evaluate  specific  individual  functions  such  as  hydrol¬ 
ogy,  recreation,  silviculture,  or  heritage  should  be  field  tested  more  exten¬ 
sively.  However,  because  of  a  lack  of  a  variety  of  evaluation  instruments, 
comparisons  are  difficult  to  make.  The  user  should  refer  to  the  WES  study 
team's  comments  about  specific  methodology  recommendations. 

Applicability  of 
methodologies  to  agency  needs 

Tables  7  and  8  provide  summaries  of  wetlands  evaluation  methodologies 
that  may  be  used  for  various  agency  administrative  needs.  Agency  requirements 
include  project  planning  and  site  selection,  regulatory  actions,  impact  assess¬ 
ments,  management,  mitigation,  and  acquisition  needs.  It  must  be  emphasized, 
however,  that  most  authors  of  evaluation  methodologies  have  not  specifically 
identified  administrative  needs  for  which  a  methodology  was  developed.  The 
WES  study  team  has  attempted  to  answer  this  question  by  stating  basic  require¬ 
ments  for  different  administrative  activities  and  then  by  placing  specific 
methodologies  into  those  category  requirements  (Table  8). 

Eight  methodologies  were  identified  as  being  applicable  to  project 
planning  and  site  selection  needs  (Table  7,  Dee  et  al.  1973;  Galloway  1978; 
Schuldiner  et  al.  1979;  Stearns,  Conrad,  and  Schmidt  -  Consulting  Engineers 
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1979;  Solomon  et  al.  1977;  U.  S.  Army  Engineer  Division,  Lower  Mississippi 
Valley  (HES)  1980;  U.  S.  Fish  and  Wildlife  Service  (HEP)  1980;  and  U.  S. 

Army  Engineer  Division,  New  England  1972).  All  of  these  methodologies  require 
or  encourage  the  expertise  of  an  interdisciplinary  team  and  include  a  range  of 
low  to  high  data  requirements  and  high  or  defined  levels  of  accuracy.  The 
same  methodologies  are  also  associated  with  impact  assessment  needs  with  the 
exception  of  the  methodologies  of  the  Stearns,  Conrad,  and  Schmidt  -  Consulting 
Engineers  (1979)  and  U.  S.  Army  Engineer  Division,  New  England  (1972). 

The  methodologies  that  are  useful  for  regulatory  actions  are  generally 
those  that  are  tailored  to  generate  answers  in  short  periods  of  time  and  re¬ 
quire  moderate  levels  of  technical  skills,  data  requirements,  and  degrees  of 
accuracy.  These  methodologies  usually  require  the  expertise  of  a  resource 
manager.  Eleven  methodologies  have  been  identified  that  address  regulatory 
actions  (Table  7,  Brown  et  al.  1974;  Golet  1973;  Gupta  and  Foster  1973; 

Kibby  1978;  Larson  (ed.)  1976;  Reppert  et  al.  1979;  Smardon  1972;  State  of 
Maryland,  Undated;  U.  S.  Department  of  Agriculture  1978;  Virginia  Institute 
of  Marine  Science,  Undated;  and  Winchester  and  Harris  1979,  and  Table  8). 

Six  methodologies  have  been  identified  for  on-site  impact  assessment 
needs  (Table  7,  Dee  et  al.  1973;  Galloway  1978;  Schuldiner  et  al.  1979; 

Solomon  et  al.  1977;  U.  S.  Army  Engineer  Division,  Lower  Mississippi  Valley 
(HES)  1980;  and  U.  S.  Fish  and  Wildlife  Service  (HEP)  1980,  and  Table  8). 

All  require  the  expertise  of  an  interdisciplinary  team  to  differentiate  and 
assess  major  and  minor  impacts.  Impact  assessments  usually  were  made  in  a 
generalized  fashion. 

Seven  methodologies  were  identified  that  are  applicable  to  management 
needs  (Table  7,  Brown  et  al.  1974;  Golet  1973;  Larson  (ed.)  1976;  State  of 
Maryland,  Undated;  U.  S.  Fish  and  Wildlife  Service  (HEP)  1980;  U.  S.  Army 
Engineer  Division,  Lower  Mississippi  Valley  (HES)  1980;  and  Virginia 
Institute  of  Marine  Science,  Undated,  and  Table  8).  These  methodologies  are 
related  to  habitat  functions  and  with  some  exceptions  have  moderate  time, 
technical  skill  data  requirements,  and  degrees  of  accuracy  features.  Only 
two  of  the  methodologies  (HES  and  HEP)  require  the  expertise  of  an  inter¬ 
disciplinary  team. 

Twelve  methodologies  are  applicable  to  mitigation  needs  because  they 
generally  do  not  require  extensive  time  levels,  expertise,  data,  or  degree 
of  accuracy  attributes  (Table  7,  Brown  et  al.  1974;  Fried  1974;  Golet  1973; 
Larson  (ed.)  1976;  Reppert  et  al  1979;  Schuldiner  et  al.  1979;  Smardon  1972; 
State  of  Maryland,  Undated;  U.  S.  Army  Engineer  Division,  Lower  Mississippi 
Valley  (HES)  1980;  U.  S.  Fish  and  Wildlife  Service  (HEP)  1980;  Virginia 
Institute  of  Marine  Science,  Undated;  and  Winchester  and  Harris  1979). 

The  methodologies  developed  by  Schuldiner  et  al.  (1979);  U.  S.  Army  Engineer 
Division,  Lower  Mississippi  Valley  (HES),  (1980);  and  U.  S.  Fish  and  Wildlife 
Service  (HEP)  (1980)  require  higher  levels  of  expertise  and  degree  of  ac¬ 
curacy  requirements  but  their  applications  to  mitigation  needs  are  discussed. 

Eleven  methodologies  are  applicable  to  acquisition  needs  for  preser¬ 
vation  of  wetlands.  With  some  exceptions  they  also  do  not  require  extensive 
amounts  of  time,  high  levels  of  expertise,  large  amounts  of  data,  or  high 
levels  of  accuracy  for  implementation  (Table  7,  Brown  et  al.  1974;  Fried  1974; 
Golet  1973;  Gupta  and  Foster  1973;  Larson  (ed.)  1976;  Smardon  1972;  State  of 
Maryland,  Undated;  U.  S.  Army  Engineer  Division,  Lower  Mississippi  Valley  (HES) 
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1980;  U.  S.  Department  of  Agriculture  1978;  U.  S.  Fish  and  Wildlife  Service 
(HEP)  1980;  and  Winchester  and  Harris  1979).  The  methodology  developed  by 
Fried  (1974)  was  specifically  formulated  for  acquisition  applications  in  the 
State  of  New  York  and  includes  a  discussion  of  monetary  values  of  wetlands. 

Description  of  Documents  Not  Meeting  the  Evaluation  Criteria 

Table  9  presents  summaries  of  21  documents  that  did  not  satisfy  the 
screening  criteria  and  evaluation  standards.  The  documents  were  either  not 
methodologies  for  evaluating  wetlands  functions,  or  evaluated  wetlands  solely 
on  a  monetary  basis. 

Fourteen  documents  did  not  provide  methodologies  for  evaluating  wetlands 
(Table  9,  Bara  et  al.  1977;  Belknap  and  Furtado  1967;  Benson  and  Perry  1965; 
California  Coastal  Commission  1979;  Commonwealth  of  Virginia  1974;  Coordinating 
Council  on  the  Restoration  of  the  Kissimmee  River  Valley  and  the  Taylor  Creek- 
Nubbin  Slough  Basin  1978;  Foster  1978;  Fritz  1978;  Gupta  1972;  Larson  1973; 

New  York  State  Department  of  Environmental  Conservation  Undated;  Silberhorn 
et  al.  1974  ;  U.  S.  Department  of  Agriculture  1974;  and  Williams  and  Works 
1979.  Three  of  the  documents  in  this  category  were  guidelines  for  reviewing 
permit  applications  (Table  9,  Bara  et  al.  1977;  California  Coastal  Commission 
1979;  and  Commonwealth  of  Virginia  1974).  Five  documents  did  not  identify  wet¬ 
land  functions  (Table  9,  Battelle-Pacif ic  Northwest  Laboratories  1974; 

Belknap  and  Furtado  1967;  Foster  1978;  U.  S.  Environmental  Protection  Agency 
1976;  and  Whitaker  and  McCuen  1975),  and  nine  documents  contained  methodologies 
that  evaluated  wetlands  on  a  monetary  basis  (Table  9,  Belknap  and  Furtado 
1967 ;  Benson  and  Perry  1965 ;  Coordinating  Council  on  the  Restoration  of  the 
Kissimmee  River  Valley  and  the  Taylor  Creek-Nubbin  Slougb  Basin  1978;  Foster 
1978;  Gosselink  et  al.  1974;  Gupta  1972;  Hill  1976;  Shabman  et  al.  1979;  and 
Wharton  1970). 
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PART  III:  RECOMMENDATIONS  TO  IMPROVE  METHODOLOGIES  FOR  THE 
EVALUATION  OF  WETLANDS  VALUES 


Evaluation  of  the  functional  values  of  wetlands  is  largely  dependent 
upon  agency  needs,  time  requirements,  manpower,  and  economic  constraints.  In 
addition,  the  state  of  the  art  in  the  development  of  wetlands  evaluation  meth¬ 
odologies  has  not  reached  the  point  where  any  one  of  the  available  methodolo¬ 
gies  is  clearly  superior  to  another.  Based  on  the  findings  of  this  study,  it 
is  recommended  that  wetlands  evaluation  methodologies  be  improved  along  the 
following  guidelines. 


Discussion  of  Recommendations 


Habitat  functions 


The  state  of  the  art  of  wetlands  evaluation  methodologies  is  best  devel¬ 
oped  for  habitat  functions,  although  a  number  of  technical  gaps  exist.  A 
variety  of  both  qualitative  and  quantitative  approaches  currently  exist  that 
are  potentially  useful  for  administrative  needs. 

The  potential  methodology  user  should  refer  to  Tables  1  through  8 
for  a  closer  examination  of  methodology  characteristics  and  requirements. 
Methodologies  developed  by  the  U.  S.  Fish  and  Wildlife  Service  (1980)  (HEP) 
and  by  the  U.  S.  Army  Engineer  Division,  Lower  Mississippi  Valley  (1980)  (HES) 
as  well  as  methodologies  developed  by  various  states  (i.e.,  State  of  Maryland, 
Undated)  are  being  subjected  to  rigorous  field  testing  situations.  These  meth 
odologies  are  being  refined  and  improved  on  the  basis  of  field  testing  results 
This  is  evident  by  assessing  the  changes  and  improvements  in  the  HEP  and  HES 
methodologies  during  the  past  few  years.  The  WES  study  team  believes  that 
significant  progress  is  being  made  in  the  improvement  of  wetlands  habitat  eval 
uation  instruments  for  wildlife  value  and  does  not  recommend  specific  research 
programs  at  this  time. 

In  the  future,  species-specific  methodologies  (HEP  and  HES)  that  re¬ 
quire  quantitative  data  and  biophysical  methodologies  (i.e.,  Golet  1973)  that 
generally  have  qualitative  data  requirements,  should  be  compared.  These  ap¬ 
proaches  have  different  assumptions  and  philosophies  and  the  potential  for 
integration  of  these  methodology  approaches  should  be  explored  (Larson,  In 
Press).  Also,  in  the  future,  research  efforts  should  be  directed  to  an  eco¬ 
system  approach  which  integrates  biotic,  abiotic,  and  human-associated  factors 
in  habitat  analysis  (New  England  Research,  Inc.  1980). 

Hydrology  functions 

The  state  of  the  art  in  the  evaluation  of  hydrology  functions  of  wet¬ 
lands  (including  floodwater  conveyance,  wave  energy  dissipation,  groundwater 
recharge,  and  water  quality  maintenance)  is  poorly  developed  because  basic  re¬ 
search  efforts  have  not  produced  a  large  data  base  and  data  are  often  contra¬ 
dictory  or  incomparable.  Most  of  the  hydrology-related  data  have  been  ob¬ 
tained  for  water  surface  levels  for  lakes,  streams,  and  reservoirs  rather  than 
wetlands.  However,  the  Hydraulics  Laboratory  of  the  U.  S.  Army  Engineer 
Waterways  Experiment  Station  at  Vicksburg,  Miss.,  is  currently  developing  hy¬ 
drologic  models  of  the  Atchafalaya  River  Basin  in  Louisiana. 
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Techniques  have  not  been  developed  for  assessing  the  value  of  a  wetland 
as  it  relates  to  flood  control.  In  addition,  studies  concerning  the 
relationships  of  individual  wetlands  to  flood  control  values  have  not  been 
conducted  in  unglaciated  regions  outside  the  Northeast  (Larson,  In  Press). 

The  importance  of  hydrology  functions  of  wetlands  is  also  of  critical 
importance  in  the  future  in  the  area  of  human  health  and  welfare.  Acute  water 
shortage  problems  and  the  contamination  of  groundwater  aquifers  have  empha¬ 
sized  the  need  to  obtain  technical  information  about  the  hydrology  of 
wetlands . 

Storm  damage  abatement  values  of  various  wetland  types  require  further 
study  before  this  hydrology  function  is  used  as  a  basis  for  management  deci¬ 
sions.  Experimental  evidence  of  the  value  of  this  function  is  contradictory 
for  the  limited  amount  of  studies  that  have  been  conducted  in  coastal  and  in¬ 
land  wetlands  (Silberhorn  et  al.  1974,  Tilton  et  al.  1978). 

The  hydrology-related  function  of  water  quality  control  of  wetlands  is 
difficult  to  assess  because  present  techniques  are  crude  and  imprecise.  A 
critical  need  exists  for  translating  the  available  knowledge  into  methodolo¬ 
gies  that  can  be  used  for  making  wetlands  management  decisions  (Larson,  In 
Press ) . 


It  has  also  been  assumed  that  freshwater  wetlands  generally  recharge 
groundwater  aquifers.  However,  only  under  some  conditions  can  groundwater 
aquifers  be  recharged  by  wetlands.  Basic  research  is  needed  in  unglaciated 
areas  outside  the  Northeast  in  a  variety  of  wetland  types  before  this  function 
can  be  established  (Larson,  In  Press). 

For  the  reasons  stated  above,  management  decisions  concerning  hydrology 
functions  of  wetlands  are  often  made  on  the  basis  of  incorrect,  incomplete,  or 
contradictory  information.  Therefore,  the  WES  study  team  recommends  a  two- 
phased  approach  to  improve  the  pressing  management  needs  related  to  the  state 
of  the  art  in  the  evaluation  of  hydrology  functions  as  follows: 

a.  Important  scientific  or  technical  data  gaps  should  be  exactly 
identified  with  their  implications  to  management  or  decision¬ 
making  needs.  The  methodology  writer  should  consult  the  U.  S. 
Geological  Survey  for  current  documents. 

b.  Upon  completion  of  the  initial  task,  high  priority  should  be  given 
to  the  development  of  a  specific  research  program  that  addresses 
technical  gaps  as  they  are  related  to  management  needs. 

Only  after  these  two  objectives  are  accomplished  can  methodologies  be 
improved  for  the  evaluation  of  hydrology  functions  of  wetlands.  Based  on  the 
current  limitations  in  the  technical  hydrology-related  data  base,  the  meth¬ 
odologies  developed  by  Reppert  et  al.  (1979)  are  probably  most  applicable  to 
potential  users  at  the  present  time. 

Agricultural  functions 

Nonwetland  methodologies  that  address  the  issue  of  agricultural  values 
of  wetlands  were  not  analyzed  in  this  study.  Therefore,  the  WES  study  team 
has  not  made  any  recommendations  concerning  this  function. 


23 


Silvicultural  functions 


In  the  future  the  demand  for  wood  products  will  likely  create  pressure 
on  silviculture  functions  of  wetlands.  Pressure  will  be  exerted  to  log  wet¬ 
land  areas  as  other  forest  areas  disappear.  The  WES  study  team,  therefore, 
recommends  that  research  efforts  should  be  directed  toward  ways  to  obtain 
natural  forest  products  without  harming  or  destroying  other  wetlands  values. 

Heritage  functions 

The  WES  study  team  has  no  recommendations  for  the  improvement  of  meth¬ 
odologies  related  to  heritage  functions  of  wetlands.  The  Water  I  sources 
Council  had  planned  an  assessment  of  the  state  of  the  art  and  had  planned  to 
develop  Environmental  Quality  Measurement  procedures  for  heritage  functions. 

If  the  study  is  reinstituted,  it  may  result  in  recommendations  for  the  improve¬ 
ment  of  methodologies  for  the  assessment  of  this  function. 

Recreation  functions 


The  current  state  of  the  art  in  the  assessment  of  recreation  functions 
of  wetlands  is  open  for  improvement,  but  the  WES  study  team  has  not  proposed 
any  recommendations  at  this  time.  In  the  future,  basic  data  necessary  for  the 
development  of  wetlands  evaluation  methodologies  should  be  collected  by  a  team 
of  recreation  specialists.  After  data  collection,  integration,  and  correla¬ 
tion,  methodologies  could  be  written  and  further  refined  after  field  testing. 

Geographic  features 

Many  of  the  available  wetlands  evaluation  instruments  have  been  devel¬ 
oped  for  regional  use  in  the  coastal  areas  of  the  Southeast,  for  the  glaciated 
areas  of  the  Northeast,  or  for  the  Lower  Mississippi  River  Basin.  Some  of  the 
methodologies  that  were  developed  for  widespread  use  may  be  difficult  to  adapt 
for  specific  geographic  areas  or  specific  wetland  sites.  The  WES  study  team, 
therefore,  recommends  that  methodologies  that  were  developed  for  widespread 
application  should  serve  as  a  framework  for  an  assessment  of  wetland  values. 
However,  criteria  and  parameters  that  emphasize  specific  regions  and  wetland 
types  should  be  developed  for  inclusion  into  methodologies  that  were  developed 
for  widespread  use.  For  example,  data  and  evaluation  are  needed  for  coastal 
areas  in  the  Gulf  of  Mexico,  for  prairie  potholes,  for  playa  lakes,  for 
Alaska,  for  Puerto  Rico,  for  vernal  pools,  and  other  areas  for  which  evaluation 
instruments  are  unavailable. 

Personnel  requirements 

The  WES  study  team  recommends  that  personnel  skill  levels  be  stated  for 
new  methodology  development  or  for  improvement  of  existing  methodologies. 

Most  of  the  current  methodologies  that  require  interdisciplinary  teams  allude 
to  specific  personnel  requirements,  but  for  those  methodologies  that  require 
only  a  resource  manager,  skill  levels  are  not  stated. 

Data  requirements 

and  methodology  flexibility 

Data  requirements  and  methodology  flexibility  are  functions  of  the  scale 
of  the  proposed  project.  Methodologies  that  have  short  time  requirements  and 
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minimal  data  requirements  are  concomitant  with  short,  unrefined  answers.  The 
converse  is  true  for  those  projects  that  require  extensive  time  requirements. 
Data  requirements  are  generally  spelled  out  fairly  well  in  the  currently 
available  procedures.  Therefore,  the  WES  study  team  has  no  specific  recom¬ 
mendations  to  improve  these  features  of  wetlands  methodologies. 

Red  flag  features 

Larson  (1976)  used  a  concept  of  red  flag  features  for  freshwater 
wetlands  in  glaciated  areas  of  the  Northeast  as  part  of  decisionmaking  model. 
Red  flag  features  were  used  to  designate  wetlands  that  merit  preservation. 

His  concept,  which  has  been  adopted  by  other  investigators  (i.e.,  Schuldiner 
et  al.  1979),  could  be  used  in  an  inclusive  sense  that  could  designate  nearly 
all  wetlands  for  preservation.  In  the  Larson  concept  of  red  flag  features,  a 
wetland  evaluation  would  be  terminated  if  one  or  more  red  flag  features  are 
discovered . 

The  WES  study  team  advocates  the  use  of  red  flag  features  but  recommends 
that  they  be  used  in  a  different  sense.  For  example,  red  flag  features  should 
be  developed  that  alert  a  resource  manager  to  important  wetland  community 
types  or  to  wetlands  that  could  have  important  hydrology  values.  In  this 
sense  a  resource  manager  could  be  alerted  to  potentially  important  habitat 
values  if  highly  productive  plant  communities  are  identified.  A  resource 
manager  could  be  alerted  also  to  wetlands  that  may  have  significant  hydrology 
functions  if  red  flags  are  developed  that  indicate  strategic  positions  of  wet¬ 
lands  in  a  floodplain  for  flood  control  or  of  wetland  types  that  may  have  a 
potential  source  of  potable  water.  Red  flag  features,  in  this  sense,  could 
also  be  developed  for  other  wetland  functions.  However,  there  red  f ]*/  fea¬ 
tures  would  be  used  to  indicate  wetlands  that  require  further  retailed  analy¬ 
sis  .  A  wetland  would  require  additional  analysis  before  i>  would  possibly  be 
considered  for  preservation. 

Field  testing 

A  limitation  of  some  wetland  evaluation  methodologies  is  the  lack  of 
field  testing  experiments  or  the  lack  of  information  related  to  field  testing 
results.  In  some  of  these  methodologies,  potential  inconsistencies  have  not 
been  identified  because  of  the  lack  of  field  testing  experiments.  Therefore, 
the  WES  study  team  believes  that  a  well  organized,  comparative  field  testing 
program  is  premature  at  the  present  time  until  the  inconsistencies  and 
technical  problems  of  more  methodologies  are  identified  and  improved. 

Field  testing  experiments  should  continue  on  individual  methodologies. 
Methodologies  that  were  developed  for  widespread  use  should  be  field  tested 
in  various  geographic  locations  and  wetland  types  in  order  to  identify  problem 
areas  and  to  subsequently  refine  the  methodologies.  The  methodologies  should 
be  tested  by  Federal  as  well  as  state  agencies  in  the  future. 

Agency  needs 

Wetland  evaluation  methodologies  may  need  improvements  related  to  their 
applicability  to  agency  needs.  The  WES  study  team  recommends  that  various 
state  and  Federal  agencies  that  are  involved  in  wetlands  management  activities 
assess  and  elaborate  on  their  needs  for  specific  evaluation  instruments  to 
authors  of  methodologies. 
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Summary  of  Recommendations 


In  summary  the  WES  study  team  has  made  the  following  recommendations  for 
the  improvement  of  methodologies  for  the  evaluation  of  wetland  values: 

a.  Progress  is  being  made  in  the  improvement  of  wetlands  habitat 
evaluation  instruments  and  no  specific  actions  are  recommended  at 
this  time. 

b.  The  WES  study  team  recommended  a  two-phased  approach  to  improve  the 
assessment  of  hydrology  values  of  wetlands  that  included  the  identi¬ 
fication  of  scientific  data  gaps  and  the  development  of  a  specific 
research  program  that  addresses  technical  gaps  as  they  are  related 
to  management  needs . 

c.  The  WES  study  team  did  not  make  any  specific  immediate  recom¬ 
mendations  concerning  agriculture,  recreation,  and  heritage  func¬ 
tions  of  wetlands.  However,  the  study  team  recommended  actions 
that  should  be  considered  in  the  future. 

d.  The  WES  study  team  recommended  research  efforts  directed  toward  ob¬ 
taining  forest  products  from  wetlands  by  causing  minimal  impacts  on 
other  wetland  values. 

e.  Criteria  and  parameters  that  emphasize  specific  wetland  types  and 
regions  should  be  developed  for  inclusion  into  methodologies  that 
were  originally  developed  'sr  widespread  use. 

f.  Personnel  skill  levels  should  be  stated  for  new  or  existing 
methodologies . 

g.  Data  requirements  are  spelled  out  fairly  well  for  most  wetlands 
evaluation  procedures;  therefore,  no  recommendations  were  made  to 
improve  this  feature  of  evaluation  instruments. 

h.  Red  flag  features  should  be  used  to  indicate  wetlands  that  require 
further  detailed  analysis. 

i.  A  well  organized  field  testing  program  should  not  be  conducted  at 
the  present  time  until  inconsistencies  of  individual  methodologies 
are  identified  and  improved.  Field  testing  experiments  should 
continue  on  individual  methodologies  in  a  variety  of  geographical 
areas  and  wetland  types. 

The  WES  study  team  recommended  that  various  state  and  Federal 
agencies  involved  in  wetlands  management  activities  assess  and  com¬ 
municate  their  needs  for  specific  evaluation  instruments  to  authors 
of  methodologies. 
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Table  2 
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Table  3 


Summary  of  Salient  Features  of  20  Evaluation 
Procedures  for  Personnel  Needs 


Method¬ 

ology 

Number 

Citation 

Resource 

Manager* 

Interdis¬ 

ciplinary 

Team** 

Implications  Relative 
to  User  Needs 

1 

Brown,  A. ,  et 
al.  1974 

Yes 

No 

Experts  should  be  con¬ 
sulted  concerning  spe¬ 
cific  problems 

2 

Dee,  N. ,  et 
al.  1973 

No 

Yes 

The  composition  of  the 
interdisciplinary  team 
is  dependent  upon  the 
nature  of  the  Water  Re¬ 
sources  project  but 
will  include  biolo¬ 
gists,  social  scien¬ 
tists,  and  physical 
scientists 

3 

Fried,  E. 

1974 

Yes 

No 

Technical  assistance  from 
plant  and  animal  ecolo¬ 
gists  would  facilitate 
the  acquisition  of 
habitat-related  data 

4 

Galloway,  G.  E. 
1978 

No 

Yes 

Minimum  requirements  for 
an  interdisciplinary 
team  include  an  ecolo¬ 
gist,  botanist,  zoolo¬ 
gist,  hydrogeologist, 
and  a  social  scientist. 
In  addition,  the  proce¬ 
dure  requires  a  panel 
of  laymen.  Computer 
facilities  are  required 

5 

Golet,  F.  C. 

1973 

Yes 

No 

The  resource  manager 
should  have  a  good 
background  in  wildlife 
biology,  ecology,  and 
plant  systematics 

(Continued) 

*  Does  the  procedure  require  a  resource  manager  for  decisionmaking? 

**  Does  the  procedure  require  an  interdisciplinary  team  for  decision¬ 
making? 
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Table  3  (Continued) 


Method¬ 

ology 

Number 

Citation 

Resource 

Manager 

Interdis- 
ciplina ry 
Team 

Implications  Relative 
to  User  Needs 

6 

Gupta ,  T.  R. , 
and  Foster, 

J.  H.  1973 

Yes 

No 

Scenic  values  of  wetlands 
could  be  evaluated 
fairly  rapidly  by  a  re¬ 
source  manager  without 
requiring  special  train¬ 
ing  in  the  use  of  the 
procedure 

7 

Kibby,  H.  V. 

1978 

Yes 

No 

A  technician  would  be 
helpful  if  field  esti¬ 
mation  of  net  primary 
productivity  is  re¬ 
quired.  A  resource 
manager  could  make  gen¬ 
eral  evaluations  of 
water  quality  without 
a  specialized  training 
requirement 

8 

Larson,  J.  S. , 
ed.  1976 

Yes 

Yes, 

under 

certain 

conditions 

A  resource  manager  who 
can  read  maps  and  use 
stereo-aerial  photo¬ 
graphs  is  usually  the 
only  personnel  require¬ 
ment 

9 

Reppert,  R.  T. , 
et  al.  1979 

Yes 

No 

The  resource  manager  may 
require  field  and  labo¬ 
ratory  assistance  to 

implement  the  proce¬ 
dure.  It  will  be  diffi¬ 
cult  for  a  resource 
manager  to  evaluate  all 
functions 


(Continued) 
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Table  3  (Continued) 


Method¬ 

ology 

Number 

Citation 

Resource 

Manager 

Interdis¬ 

ciplinary 

Team 

Implications  Relative 
to  User  Needs 

10 

Schuldiner, 

P.  V. ,  et  al. 
1979 

No 

Yes 

The  interdisciplinary 
team  should  include 
ecologists,  hydrolo¬ 
gists,  planners,  geolo¬ 
gists,  limnologists, 
chemical  engineers, 
soil  scientists,  biolo¬ 
gists,  and  zoologists 

11 

Stearns,  Con¬ 
rad,  and 
Schmidt  - 
Consulting 
Engineers. 

1979 

No 

Yes 

The  interdisciplinary 
team  should  include  hy¬ 
drologists,  biologists, 
chemists,  climatolo¬ 
gists,  sanitary  engi¬ 
neers,  and  possibly 
others 

12 

Smardou,  R.  C. 
1972 

Yes 

No 

Visual-cultural  values 
could  be  evaluated 
fairly  easily  by  a  re¬ 
source  manager  without 
requiring  special 
training  in  the  use  of 
the  procedure 

13 

Solomon,  R.  C., 
et  al.  1977 

No 

Yes 

The  interdisciplinary 
team  should  include  an 
ecologist,  economist, 
engineer,  sociologist, 
and  an  anthropologist 

14 

State  of  Mary¬ 
land.  Dept  of 
Natural  Re¬ 
sources  . 

Undated 

Yes 

No 

A  resource  manager  with  a 
background  in  wildlife 
biology  and  plant  ecol¬ 
ogy  is  required 

15 

U.  S.  Army  En¬ 
gineer  Divi¬ 
sion.  Lower 
Miss.  Valley 
(HES).  1980 

No 

Yes 

The  interdisciplinary 
team*  should  include 
chemists,  hydrologists, 
limnologists,  ecolo¬ 
gists,  wildlife  biolo¬ 
gists,  and  botanists 

*  The  authors  have  indicated  that  the  interdisciplinary  team  should  in¬ 
clude  fish  and/or  wildlife  biologists.  Other  needed  data  available  in 
literature  and  district  files. 


(Continued) 
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Table  3  (Concluded) 


Method¬ 
ology  Resource 

Number  Citation  Manager 

16  U.  S.  Army  En-  No 

gineer  Divi¬ 
sion.  New 
England. 

1972 


17  U.  S.  Depart-  Yes 

ment  of  Agri¬ 
culture. 

1978 


18  U.  S.  Fish  and  Yes 

Wildlife  Ser¬ 
vice  (HEP) . 

1980 

19  Virginia  Insti-  Yes 

tute  of  Ma¬ 
ine  Science. 

Undated 

20  Winchester,  Yes 

B .  H . ,  and 
Harris,  L.  D. 

1979 


Interdis¬ 
ciplinary  Implications  Relative 
Team  _ to  User  Needs _ 

Yes  The  procedure  requires  an 

interdisciplinary  team 
composed  of  hydrolo¬ 
gists,  ecologists, 
economists,  engineers, 
historians,  archeolo¬ 
gists,  outdoor  recrea¬ 
tional  planners,  and 
others 

No  An  interdisciplinary 

team  comprised  of  a 
plant  ecologist,  hy¬ 
drologist,  ichthyolo¬ 
gist,  wildlife  biolo¬ 
gist,  recreation  spe¬ 
cialist,  and  a  land¬ 
scape  architect  could 
facilitate  the 
evaluation.  However, 
only  a  professional 
natural  resource 
planner  is  required 

No*  A  certified  HEP  evalua¬ 
tor  is  required 


No  A  resource  manager  with  a 

background  in  plant  and 
animal  ecology  is  the 
only  personnel 
requirement 

No  A  resource  manager  with 

a  general  technical 
background  is  the  only 
personnel  requirement 


*  Not  required  in  HEP,  but  encouraged  by  the  U.  S.  Fish  and  Wildlife 


Service  by  all  its  employees  who  use  HEP. 
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Table  4 

Summary  of  the  Data  Requirements  of  20  Wetland  Evaluation  Procedures 
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Does  the  procedure  have  "red  flag"  features;  features  that  emphasize  key,  sensitive  wetland  functions? 
Has  the  procedure  been  field  tested  and  what  has  been  the  extent  of  field  testing? 


Method¬ 
ology  Red  Flag  Features — Assessment  of  Extent  of 

Niaaber  _ Citation  _  Red  Flag  Features _  _ Field  Testing _  Need  for  Field  Testing 
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_ (Continued) _ _ 

tt  J.  S.  Larson  has  indicated  that  the  procedure  is  useful  for  assessing  major  and  minor  impacts. 
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_ _ _ (Continued) _ 

J The  U.  S.  Soil  Conservation  Service  has  indicated  that  the  procedure  is  useful  for  impact  assessment. 

(Sheet  4  of  5) 


Table  6  (Concluded) 


t 


co  u 

(A  U 

4  4 
<0  QJ 
«  H| 
<  *— * 

4  M 
H  O 
3  a 
T3  -h 
4)  JE 
u 

O  T3 

^  a 
a.  4 

(A  i4 

4)  O 

o  -m 

Q  4 

S3 


4 

00  4J 
4 

UH  4J 
O  -H 
X 
*J  4 

a  ja 

4) 

5 

to  O 
(A 

4  (A 
(A  (A 
(A  O 
4  i-4 

•r  *4 

co  o 

4) 

>« 


I 

d 

4J 

•h  a 
o 

*H 
T3  4-» 

a  o 

4  4 

-Q  TJ 
4J  41 
•H  (A 
*  O 
CX  4) 
>»  O  8 
4->  U  -W 
•H 

rH  V4 

S4J  4) 

3  > 
(TOO 


O 


o 

Sc 


T3 

4)  to 

rH  U 
•H  V 

4  5 

4- >  CO 

5- S 


co 

M  U 

U  4) 

*  * 

5| 


CO 

4) 


rH  VI 

4)  W 
>  .*  0J 
•HU* 
*>  H  «) 

4  a  a 

rH  a1  4 
4/ 
flfl 


d 

U  4) 
4  -H  > 
>  d  -H 
•H  *  00 
4J 

4  CO  o 
rH  4)  4J 
4)  3 
U  H  73 
4  4) 

MH  >  CA 

O  3 

>» 

X  4J 

•H  *H  ^ 
M  H 

«■*  4  >% 

8  o-  § 


r  » 

CO  4) 

d  co 
O  4 
(A  d 
•H  -r 

H  T?  CO  CA 
4  Q  U  fl 

o.  4  a  C 

8  vo 

o  •»  i  4h 

“  CO  CO 


a 

o 

•H 

U 

•H 

4 

k4 


CO  *0 

4  a 

CO  4 

4 

4  CO 
4 

4  rH 

a  d 

•H  4 

fl  ftH  «1 


o 

sc 


CO 

4 


4  K 
>  M  4 

H  u  3 

*j  H  (A 
4  3d 
rH  CT  4 
4 
Ofl 


CO 

4 

Oh 


4 

U-l  U 
O  *H 
00 

00  o  oc 

d  ^  d 

■h  o  4  *H 

4-»  U  U  4J 

4  4  d  4 

U  4  U 

4  U 

-H  >  *H  pH 

4  *H  <4H  4 

U  H  u 

H  4  d  *H 

^  H  00  H 

4  -H 
U  (0 


4 

U 

•H 

*3  £  © 
d  4  00 
4  W  ON 

rH 

XI  4 
(A  UH 
•H  *H  • 
X  H  -H 

*0  flu 


CO 


a 


T3  >*  u 

O  00  4 

d  o  d 

rH  d 
4  o  3 


3  I  *3 

4J  -H  0) 
•H  U  *J 
W  W  4 
CO  *3 

d  4  d 
w  CD 

•H 

4  U 

a  5  w 

•H  U 

w«4  a 
MOV 
•H 
> 


BQ  . 


M  M 

V  U 
<-»  * 

M  33 

V  9\ 

A  TS  r-» 

v  a  o' 
a  m  ** 

•H 

» 


o 

<N 


57 


(Sheet  5  of  5) 


Table  7 

Su«gary_o^_thg_Aflplicability  Features  to  Various  Tj!f»  of  Administrative  Needs  of  20  Wetland  Evaluation  Procedures 
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Tablf  8  further  describes  these  administrative  needs. 


_ _ (Continued) _ 

Larson  indicated  that  the  procedure  is  applicable  to  project  planning  and  site  selection  and  iapact  assessment. 
Reppert  has  indicated  that  the  Methodology  is  applicable  for  preliainary  project  planning. 
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Table  7  (Concluded) 


-•  a. 
3 

cr  u 


X) 

ft  i 
V  X  t 
— *  * 
x  oo 


a.  ft 

5- 


T3  ~.  X> 

c  a 

ec  «  c  iA 
-  v  » 
*-*  T3  O 

a 


ft  X  ft 
I  ft  X  *j  M  o 
'  u  ft  x  <« 


o  v 


I  3  s 

a  m  «m 


O  TJ 

W  2  a  ^ 
Q.  O'  U  v».i 
£ 


ft  e  h  -m  p 
•»•»<  a  *->  -h 

jo  e  «m  «j  f—H 

£  o  0  ft  q  <• 

ft  ft  m  •*  a 

»  ^  a  ■  <T 


-4  t> 


1  ft  *-*  X  1)  ***  ft 
»-  ft  >*X  <*4  -»4 

u  -o  X  4J  O  *J 

1  ft  ft  H  «q  c 

TJ  C  «  C  O  ft 
2  ft  -H  2  ft  *J  Z 

0  ft  ft  a  o  • 

•H  D  Ch  «  ft 

E  U  -H  . 


^  >  ft  . 


ftOOgftCt^^QS 


V  4J  (I  q  a 

•H  IA  «J  C  ft 

— «  (A  —  to 

o.  *  *  m  a. 


a 

c 


I 


ft  »-*  «M  U  «M 

O  ft  o  VM 

>  ft  V  ♦♦ 

—  ft  >«  I  ♦♦ 

«  -  0  ft  ft 

a  5  i  ,h  i  °  -< 

*2  w  £  -iox 

ft  _  *-  W3  *J  M  flj 

°  7  5  c  x  u 
H  ft  >  °  T5  ft  •** 

ft  M  B  ft  •— 

a.  3  ft  w  *  >*,  A 

3*  9* 


3  *•«  a 

o*  i  w  ««-  o 

4/  *4  W  o  »-  >j 

»-  *-*  ft  O  «J  — • 

■£ 

ft  >  ft  ft  ►.  C 


^  «  •  <->  u  a 

5  a  «»  u  n  a  o 

a  ft  «j  u  u  w  -h 

2  ft  a.  h  w  ^ 
a  x  o  k  «  «« 

ft  O  ft  -m  o 


ae  o 

e  •-«  -  to 

“  .2  3S 

r>  •■*«  w 

<3r  >, 

<  W  ft 

•  ft  5>  ^  S 

CO  ft  O  ft  O' 
B  J  >  « 


X 

ft  C  H  H 
U  ft  W 
•*  **  ft  *0 

— '  x  o  c 
a  ft  u  ft 

$ 


fjli 

C  a  c 


ft  1  N 
ft  ft  O 

o  x  ~ 


*  a 


§»  • 
ft 


ft  ft  tj  V) 

•2  *  «  ft  w 
•g  *  ft  _Jj  -W 

«  3  i '5'H' 

*2  p-  i  <r  tj 
g-  ^  **  OB  «j  - 


■o  U  o 
0  ft  00 
•  CO  ON 

X  ft  ~ 
ft  <*< 

-M  • 

U«  -H 
T>  0. 

w  ^  S 


o  -« 


w  aw  v 
X  O  X 

**  -•  I 
ft  0  3; 


61 


o  ft 
c  >  - 

— '  ft 

ft  ft  ft 
ft  0  •* 

O  ft  *J  w 

T3  U  «j 

X  ft  q 

•-  ft  Cb  a> 

ft  x  <«  e 

ft  ft  X  ft 

x  •-  ««  W 

ft  '•*  -  *O  m 

°  S.  SI  3 

cr  fi  «o  cr 

-«  ft  C  ft 

a.  »-•«-»  ft  J-. 


-  0» 

« 

O' 
k.  »- 


0  ft  X 
•H 


3  'S 


|  « 


4J  "O 

0  ft 

g.^ 


a.  ft  v>  T3 
a  ft  ft  e 

ft  C  ft  ft 


-h  3  ^ 

O  00r^  a 
^  T3  ft  ft 
■  O  u  3  w 

*i  x  ft 
0  4j  o  -ai  ft 

j  «  "  -5  ? 

9  ft-ow 
p  ft  -«  c  a 
U  jC  x  — ' 

x  ft  O 

^  o  a  w 
o  «  -  o 


'-"0  ft  ft 

ft  ft  x  ON 

.  *■>  -<  ft 

r  ft  ft  t< 

.  u  ft  x 

w  -4  U  ft 

*5  "o  a  -x 

0  0  •O  ft 

ft  •*  ft  a  >» 

w  «  « 
w  «  o  o 

ft  ft  k.  c 

»  x  a  o  o 

C  ft  ft  ft  O 

O  u  J2  •*  JS 

-  W  4J 

ft  >  «j  ft 
*j  k.  *j  tj  # 

ft  ft  «o 

ft  V)  X  <  ft 

a.  «j  x 

■  C  X 

•«  o  rt  ■ 

ft  ft 

ft  *»  *J  c  ft 

*»  ft  ft  o  X 
ft  >  U  ■*  »J 

a  U  -r4  «J 

ft  -O  ft 
ft  ft  0  W  ft 
>  C  •-  •-  «J 
ft  O  «  ft 
u  ft  -  ft 
o  >  —  •« 


TJ  O 


x  oo  e 


ft  V)  ft  M 

ft  ft  -o  ft 

a  .  o  c  o 

.  to  x  a  x 


*  ft  ft  a  ft 

=u  e  is  ae 


Table  8 

Summary  of  Administrative  Needs.  Basic  Administrative  Requirements,  and  Available 
Wetland  Evaluation  Procedures  that  Address  Administrative  Needs 
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APPENDIX  A:  DOCUMENTS  REVIEWED  AND  AVAILABILITY  AND 
TIME  REQUIREMENTS  OF  METHODOLOGIES  THAT 
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Bara,  M.  0.,  Tiner,  R.  W. ,  Jr.,  and  Newkrik,  D.  C.  1977.  "Guidelines  for 
Evaluating  Proposed  Wetland  Alterations  in  South  Carolina,"  S.  C. 

Battelle-Pacific  Northwest  Laboratories.  1974.  "A  Technique  for  Environmental 
Decision  Making  Using  Quantified  Social  and  Aesthetic  Values,"  Publication  No. 
BNWL-1787,  Richland,  Wash. 

Belknap,  R.  K. ,  and  Furtado,  J.  G.  1967.  "Three  Approaches  to  Environmental 
Resource  Analysis,"  The  Conservation  Foundation,  Washington,  D.  C. 

Benson,  D. ,  and  Perry,  R.  F.  1965.  "An  Acre  of  Marsh  in  Worth,"  The  Conserva¬ 
tionist,  pp  30-33. 

Brown,  A.,  Kittle,  P. ,  Dale  E.  E.,  and  Huffman,  R.  T,  1974.  "Rare  and  En¬ 
dangered  Species,  Unique  Ecosystems  and  Wetlands,"  Department  of  Zoology  and 
Department  of  Botany  and  Bacteriology,  University  of  Arkansas,  Fayetteville, 
Ark. 

California  Coastal  Commission.  1979.  "Statewide  Interpretive  Guidelines  for 
Wetlands  and  Other  Environmentally  Sensitive  Habitat  Areas  (Draft),"  San 
Francisco,  Calif. 

Commonwealth  of  Virginia.  1974.  "Wetlands  Guidelines,"  Marine  Resources  Com¬ 
mission,  Newport  News,  Va. 
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APPENDIX  B:  GLOSSARY 


acquisition — The  act  of  purchasing  wetlands  from  private  sources,  usually 
for  preservation;  may  be  based  on  a  per-acre  desirability  for  purchase. 

decisionmaker--Resource  manager. 

end  product — The  evaluation  summary  of  a  wetland  evaluation  procedure;  the 
end  product  may  be  a  numerical  value,  narrative  report,  matrix,  graph,  etc. 

f lexibility-Responsiveness ;  an  evaluation  feature  that  allows  for  quick 
answers  from  limited  data  and  detailed  answers  with  additional  data. 

hydrology--The  science  dealing  with  water,  its  properties,  phenomena,  and 
distribution  especially  with  reference  to  water  on  the  surface  of  the  land, 
in  the  soil,  and  underlying  rocks. 

juxtaposition--The  state  of  being  placed  side  by  side.  An  impact  that  occurs 
in  an  adjacent  area  outside  a  wetland,  but  affects  the  functioning  of  the 
wetland. 

management — The  act  of  managing  the  natural  resource  of  a  wetland. 

methodology- -A  system  of  principles,  practices,  and  procedures  applied  to 

assess  the  relative  quality  or  relative  value  of  a  wetland.  For  the  purposes 
of  this  report  the  term  is  synonymous  with  a  procedure. 

mitigation — An  action  that  is  employed  to  moderate  the  force  or  intensity  of 
an  impact  or  to  alleviate  the  effects  of  an  impact  in  a  wetland.  The  Presi¬ 
dent's  Council  on  Evironmental  Quality  defined  the  term  "mitigation"  in  the 
National  Environmental  Policy  Act  regulations  as  a  planning  process.  That 
process  includes  "(1)  avoiding  the  impact  altogether  by  not  taking  a  certain 
action  or  parts  of  an  action;  (2)  minimizing  impacts  by  limiting  the  degree 
or  magnitude  of  the  action  and  its  implementation;  (3)  rectifying  the  impact 
by  repairing,  rehabilitating,  or  restoring  the  affected  environment;  (4)  re¬ 
ducing  or  eliminating  the  impact  over  time  by  preservation  and  maintenance 
operations  during  the  life  of  the  action;  and  (5)  compensating  for  the  impact 
by  replacing  or  providing  substitute  resources  or  environments." 

procedure--A  set  of  methods  for  assessing  the  relative  quality  or  relative 
value  of  a  wetland.  For  the  purposes  of  this  report  the  term  is  synonymous 
with  a  methodology. 

red  flag--A  feature  of  a  procedure  that  emphasizes  a  key,  sensitive  wetland 
function,  i.e.,  a  habitat  for  a  rare  and  endangered  species,  or  a  site  con¬ 
taining  significant  archaeological  information. 

resource  manager — An  individual  who  has  sufficient  technical  or  scientific 
skills  to  perform  a  wetland  evaluation;  an  individual  who  has  been  trained 
in  a  scientific  discipline  related  to  wetland  functional  values. 

responsiveness — Flexibility;  see  definition  of  "flexibility"  above. 

value  judgment — A  response  derived  from  field  experiences  and  insights  into 
the  functions  and  values  of  wetland  ecosystems. 
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wetland  functions--For  the  purposes  of  this  report,  a  wetland  may  provide  the 
following  values  that  can  be  used  in  the  analysis  of  wetland  evaluation 
procedures : 


Major  Categories 
Habitat 


Hydrologic 


Recreation 

Agriculture/ 

Siliviculture 

Heritage 


_ Related  Subcategories _ 

Common  wetland  plant  and  animal 
species 

Endangered,  threatened,  or  rare 
plant  and  animal  species 

Game  species : 
aquatic 
terrestrial 
avian 

Commercial  species 

Nongame  species 

Floodwater  conveyance  and 
storage 

Wave  energy  dissipation  and 
shoreline  protecton 

Ground  and  surface  water  supply 
including  recharge  and  dis¬ 
charge 

Water  quality  including  waste 
assimilation  and  sediment 
trapping 

Water-oriented  activities  such 
as  canoeing.  Other  activities 
such  as  photography,  bird 
watching,  and  camping 

Cultivated  crops 

Pastureland  and  hay  crops 

Forestry 

Peat 

Landscape : 

natural  and  unique  areas 
open  space 

Cultural: 

archaeological  sites 
historical  sites 

Scientific: 

research 

education 


END 

DATE 


FILMED 


DTIC 


